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fe] Check a) 
ABSTRACT saad 


COVID-19 has doubled the prevalence of mental health problems among young 
adults. In Indonesia, it extends the vulnerability of families, increases economic 
uncertainty, interrupts food security, and affects psychological well-being. 
Accordingly, this research examined the correlation between psychological 
effects and preferred landscape elements. Experiments were conducted in a 
campus park, arboretum, and a road. Participants captured attractive views 
during the walk using the Visitor-Employed Photography method and evaluated 
psychological effects using the Profile of Mood States (POMS) and the State- 
Trait Anxiety Inventory (STAI) pre-and post-walking. Google Cloud Vision API 
was used to get the image annotation keywords. The results indicated a 
correlation between psychological effects and preferred landscape elements. 
Park therapy components, including plant, flower, and sky, were negatively 
correlated with negative moods and anxiety levels. These findings presented 
scientific evidence for the psychological relaxation outcome of walking and 
prominent components of park therapy to support therapeutic campus 
greenspace planning. 
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1. Introduction 

The COVID-19 global pandemic impacted 
Indonesia in the early 2020s, where health and 
human services and agriculture growth have 
emerged. In contrast, information and 
communication, as well as utilities, had the 
highest growth rates (Asian Development Bank, 
2022). The mental health of youth (15-24 years) 
has deteriorated significantly in the past couple 
of years. In most countries, mental health 
problems have become twice as prevalent 
among this age group as they were in the past 
due to the COVID-19 pandemic, such as 


depression and anxiety symptoms. Many 
factors contribute to mental health 
deterioration, including disruptions in 


healthcare services, school closings, and a job 
market crisis that disproportionately affects 
young people (OECD, 2021). According to a 
study on family resilience during the COVID-19 
outbreak in Indonesia, respondents were 
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concerned about losing/death of family 
members (74%), family finances (60.2%), 
children's futures (58.1%), and own death 
(56.7%) (Sunarti et al., 2022). Young people 
have the potential to influence change in the 
development and promotion of mental health 


and well-being (MHWB) programs (Raviola et al., 


2019). Previous research has proven that mental 
health is closely associated with human physical 
health. Due to the benefits of exposure to the 
natural environment, campus green space is a 
valuable resource for students’ daily living 
routines, working, and learning. Shinrin-yoku 
(forest bathing) is one of the most cost-effective 
methods of getting in touch with nature (Park et 
al., 2007, 2010; Tsunetsugu et al., 2007). 
Research has shown that walking in forests and 
urban parks for 15 minutes improved mood, 
reduced anxiety (Song ef al., 2013, 2014), 
increased meditation and attention (Hassan et 
al., 2018), lowered pulse rate, diastolic blood 
pressure, and LF/(LF+HF) components of heart 
rate variability (Park et al., 2010) and reduced 
salivary cortisol levels (Tsunetsugu et al., 2007). 

Increasing access and awareness of green 
spaces and enhancing the quality and quantity 
of green spaces could be beneficial for stress 
reduction in university settings (Holt et al., 2019; 
Seitz et al., 2014). Eckbo (1964) stated that 
green space is a tool in campus life. It 
accommodates various disciplines’ learning 
activities, social communication, and 
reciprocal relationships. Also, it provides a place 
for recreation and rest, promotes mental well- 
being, and awakens positive emotions 
(Foellmer et al., 2021). A well-designed campus 
environment is important for the educational 
mission and users' mental well-being. Therefore, 
physical, social, symbolic, and experienced 
spaces should be created to create a 
therapeutic landscape (Vdlker & Kistemann, 
2015). The Dramaga Campus, IPB University, 
Bogor, West Java, Indonesia, which _ is 
designated as the green campus, is expected 
to shape the behaviour of the academic 
community to be green, active, and energy- 
efficient. While there are many parks at IPB 
University, there has been no active movement 
or health promotion to use parks to enhance 
the mental health and well-being of the young 
academic community. In this regard, it would 
be worthwhile to examine the health and well- 
being of students on campus (Elsadek et al., 
2019; Foellmer et al., 2021; Ghorbanzadeh, 


2019; Guo et al., 2020). Campus planning should 
emphasize potential effects on disparities in 
students’ satisfaction, well-being, and 
academic success (Foellmer et al., 2021). 
Forest and park therapy studies have been 
proven from the stimulus carried out in the 
laboratory (Jo et al., 2019) and on-site surveys 
(Park et al., 2010, 2011; Pratiwi et al., 2020). In the 
era of technology disruption, the usage of 
virtual stimuli (Benzina et al., 2019; Guo et al., 
2020) and cloud computing were applied for 
landscape planning or evaluation (Richards et 
al., 2018; Urech et al., 2020; Wtodarczyk- 
Marciniak et al., 2020). Landscape preference is 
yet to be evaluated through forest and park 
therapy programs. Human landscape 
preferences are believed to be associated with 
their moods (Gao et al., 2019; Li et al., 2021; 
Pratiwi et al., 2020). Furthermore, Luo et al. 
(2022) suggest that adding elements desired by 
individuals to resting environments may result in 
a generalized healthy environment setting, such 
as lush greenery, water bodies, and meadows. 
Spatial arrangement and the type. of 
environment should be considered to improve 
the restorative quality of urban environments 
and _ satisfy the recreational demands of 
residents on a greater scale (Gao et al., 2019). 
In the previous research, we found that walking 
in the campus park and arboretum resulted in 
lower and decreased heart rate and 
decreased negative emotion and anxiety 
status (Pratiwi & Sulistyantara, 2021). However, 
no study has declared what kind of park 
elements are needed to improve psychological 
benefits. This present study was designed to 
provide such evidence to be considered in 
guidelines of landscape planning to support an 
active and healthy academic community. This 
study examined the correlation between the 
psychological effects and preferred landscape 
elements. Our study hypothesized — that 
landscape preferences shown by the captured 
photographs would correlate with decreased 
psychological responses of negative moods 
and state anxiety. 
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2. Materials and Methods 

2.1 Experiment Sites 

The experiment was carried out from August to 
September 2021 in the green space of the 
Dramaga campus of IPB University, Bogor, 
Indonesia, with the Academic Event Plaza and 
Arboretum as the experimental site (Figure 1) 
and the Jalan Raya Dramaga as the control site 
(Figure 2). IPB University has been recognized as 
a Biodiversity Campus since 2011. Among the 
green spaces at IPB, there was a lake, a forest, 
an arboretum, and a plantation. In contrast, 
blue spaces are characterized by lakes and 
three rivers throughout the campus, 
contributing to a high diversity of habitats. A 
green campus must maintain biodiversity to 
provide a convenient environment for the 
campus academic community (Satria et al., 
2021). Academic Event Plaza (AEP) park is one 
symbolic place on the IPB University campus. It 
becomes an axis line that connects Graha 
Widya Wisuda (graduation hall) and the 
Rectorate building as generators of axial motion 
and unifying elements (Simonds and Starke, 
2013). AEP serves recreation, education, and 
socialization place for students, lecturers, and 
staff, especially during big events such as 
graduation and student orientation. Arboretum 
holds documented collections of plants and 
landscaped gardens. The managing institution 
creates resources for scientific research, 
education and outreach programs, public 
displays, garden specimens and technologies 
for biodiversity conservation, plant production 


and services based on plants (Kuzevanov, 2013). 


The existence of this arboretum on the IPB 
University campus has a very high role as an 
absorber of air pollution. The arboretum as a 
green belt between the densely populated off- 
campus area and busy transportation routes 
with the area within the campus is supported by 
a high level of vegetation diversity and a site 
condition close to natural. The comfort created 
by this arboretum not only has a positive effect 
on the environment but can also increase the 
productivity of the IPB academic community. 
The students usually access this arboretum 
during practicum hours, weekend physical 
activity, and organizational activity. Therefore, it 
is necessary to examine user preferences in 
campus landscape planning and design to 
improve the health benefits and aesthetic and 
thermal comfort. The criteria for site selection for 
the experiment are 1) length of 1 trip of at least 
400 m; 2) flat slope; 3) well-managed circulation 


(Pratiwi et al., 2020; Song et al., 2013, 2014, 2019). 


The walking distance on the walking courses at 
AEP, arboretum, and Jalan Raya Dramaga are 
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815.36 m (round trip), 1.18 km (round trip), and 
740.92 m (round trip), respectively. 
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Figure 2. Control Route. 


2.2 Participants 

The subjects were selected through snowball 
sampling through 10 key informants from various 
faculties. The participants were recruited in the 
following steps: 1) posters and Google Forms 
distribution through social media, Whatsapp; 2) 
explanation of research procedures and 
delivery of experiment schedules with Zoom 
meetings. They have been informed about 
what activities will be carried out, the types of 
questionnaires, the incentives they will receive, 
and the detailed research protocol. This 
research protocol was inspected by the doctor 
in charge of the research from the IPB University 
Polyclinic. The eligibility criteria for experimental 
participants were: (1) IPB students aged 19-27 
years, (2) students living in Bogor and _ its 
surroundings, (3) not being treated for 
cardiovascular disease and hypertension, and 
(4) in a healthy condition, walk for 20 minutes or 
more without a problem. The consideration in 
the selection of participants was IPB University 
students because they were the primary users of 
the campus landscape who lived close to 
campus. It is consistent with the previous study 
that local communities play a role and 
participate in structuring the urban landscape 
(Amen, 2022; Amen & Nia, 2018; Pratiwi et al., 
2014, 2020; Pratiwi & Furuya, 2019). A total of 32 
student participants lived in the City and 
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Regency of Bogor. Several previous studies with 
a sample size of 9-19 participants have 


demonstrated significant results (Lee et al., 2009, 


2015; Ochiai et al., 2015; Park et al., 2009; Pratiwi 
ef al., 2019, 2020; Song ef al., 2013, 2014, 2017; 
Takayama et al., 2017). Thus, 32 subjects were 
sufficient to produce significant results in the 
experiment. Eight males and_ twenty-four 
females (mean age, 21. + 2.3 years) 
participated in the park therapy experiment. 
The experimental procedures follow the 
regulations of the Research Ethics Commission 
Involving Human Subjects, IPB University 
(Number: 456/IT3.KEPMSM-IPB/SK/2021). 


2.3 Experimental Design 

Thirty-two participants were divided into two 
groups (park and road) in one day. Each group 
consists of 2 participants. Each participant is 
only allowed to participate in the experiment 
once. Before the experiment, participants were 
required to conduct a health check by the 
medical team at the polyclinic. Then the 
participants brought their health certificates on 
the day of the experiment. All participants 
assembled in the meeting room, and then all 
staff conducted screening by 1) measuring 
body temperature (no fever at 38 °C and 2) 
checking general health conditions (no cough, 
runny nose, or shortness of breath). Then 
participants filled out and signed the consent 
form. Participants received explanations and 
finished questionnaires to evaluate their moods 
and anxiety state before experimenting. Each 
participant walked on a predetermined course 
during the experiment while photographing 
impressive landscape elements for 15 minutes. 
The participants later returned to the break 
room to finish the questionnaires. In this 
experiment, a washout period of at least 30 
minutes was considered sufficient to negate the 
interventions applied in the previous research 
(Pratiwi et al., 2019, 2020; Song eft al., 2013; 
Elsadek et al., 2019). During the experiment, the 
health protocol to prevent the transmission of 
Covid-19, participants were required to 1) wear 
amask, 2) keep a distance, 3) not smoke, 4) not 
eat, and 5) not drink drinks containing caffeine, 
during experiments (walking and filling out the 
questionnaires). 


2.4 Research Tool and Materials 

Participants were asked to complete the Profile 
of Mood States (POMS) and the State-Trait 
Anxiety Inventory (STAI) before and after the 
experiment. An evaluation of the mood state 
was conducted using the POMS, which consists 
of 35 questions covering six subscales: "anger- 
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hostility” (A-H), “confusion-bewilderment” (C-B), 
“depression-dejection" (D-D), "fatigue-inertia" 
(F-I), "tension-anxiety" (T-A), and "vigor-activity". 
(V-A). A Likert scale with five points ranged from 
0 (not at all) to 4 (extremely). A total mood 
disturbance score (TMD) was generated based 
on the after formulas: A-H + C-B + D-D + F-I+T-A 
- V-A (Konuma et al., 2015; Lin et al., 2014). An 
evaluation of the current state of anxiety was 
conducted using the STAI state-anxiety scale 
after exposure to greenspace consisting of 20 
questions. The scale used was 4 Likert scales 
starting from 1 (not at all) to 4 (very much so) 
(Fernadndez-Blazquez et al., 2015; Julian, 2011). 
The _Visitor-Employed Photography  (VEP) 
method was utilized to collect photographs at 
the experimental site. VEP is an effective 
method that quickly measures on-site and real- 
time responses (Oku & Fukamachi, 2006). The 
photographs were taken with an iPhone with 
GPS (Geographical Positioning System) function 
and Bluetooth connection provided by 
researchers. Next, the photographs were sent to 
the Google Cloud Vision API software to get 
image annotation keywords (Dutta et al., 2018; 
Richards et al., 2018; Shi, 2020). Finally, the 
landscape preferences questionnaire consisted 
of questions regarding preferred view, 
landscape elements, and their reasons for each 
site delivered to the subjects (Hadi et al., 2017, 
2018). A landscape preferences questionnaire 
was used to evaluate the subject's most 
preferred scenery and landscape elements in 
each site and describe why they chose those 
scenery and landscape elements. 


2.5 Analysis Methods 

The analysis method included correlation 
analysis between psychological responses and 
preferred landscape elements, as reported in 
previous research that physiological and 
psychological responses were correlated with 
park therapy imagery (Pratiwi et al., 2020). The 
data analysis procedure is depicted in Figure 3. 


2.5.1 Correlation analysis of preferred 
landscape elemenis in the three locations 

The first stage is to analyze the consistency of 
the appearance of landscape elements on the 
two experimental and one control sites 
detected with the Google Image API and 
through a manual questionnaire with 
correlation analysis. Soearman correlation was 
employed to analyze the correlation between 
preferred landscape elements of the 
experimental location. 
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2.5.2. Correlation analysis of psychological 
responses and preferred landscape elements 

The following analysis stage is to formulate park 
therapy components into a healthy and safe 
campus green space model based on user 
preferences during a pandemic. Spearman 
correlation was employed to verify the 
correlation between psychological responses 
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and preferred landscape elements. The outputs 
are arranged to explain the criteria for park 
therapy components that are appropriate and 
effective in reducing negative moods and 
anxiety levels. Statistical differences were 
examined significant at p < 0.05 using JASP 0.15 
(The University of Amsterdam, Amsterdam, The 
Netherlands). 


Preparation: Site survey and recruitment of experimental participant candidates i 


Psychological and Preference Data Collection: Park therapy experiment 


Psychological health: 
Moods (Profile of Mood States) and 
Anxiety Level (State-Trait Anxiety 


Preferences of park therapy component: 
Visitor-Employed Photography (VEP) 


Data processing: 


Analysis of psychological data Image annotation, Image classification (Cluster 
(Repeated Measures ANOVA) Analysis) 


A. Previous research 


Correlation analysis of landscape elements among the three locations 
7 
Correlation analysis of psychological responses and preferences of landscape elements 


Recommendations: landscape elements of park therapy in forming therapeutic campus landscape 


B. Current research 


Figure 3. Research Methodology. 


3. Results 

The practice of park therapy in the park and 
campus arboretum decreased negative 
moods and anxiety. A significant reduction was 
detected in 4 negative moods including 
"confusion-bewilderment", "depression- 
dejection", "fatigue-inertia", and  "tension- 
anxiety". Location factors, especially the 
arboretum and time (before and after walking), 
significantly reduce depression and tension. 
While an anxiety reduction was found after 
walking in the arboretum, followed by 
Academic Event Plaza and Jalan Raya 
Dramaga. 


Data on experimental subjects’ preference for 
park therapy components were gained by 
gathering 837 photographs. The most 
photographs were taken in the AEP with 380 
photographs, followed by the arboretum with 


347 photographs, and Jalan Raya Dramaga 
with 110 photographs. The Google Vision API 
identified 68-word terms. The top five labels for 
AEP were Plant (335), Sky (181), Tree (151), 
Natural Landscape (67) and Cloud (58). The top 
five labels for the Arboretum were Plant (330), 
Sky (171), Tree (121), Natural Landscape (54), 
and Flower (52), whereas the top five labels for 
Jalan Raya Dramaga were Plant (206), Sky (47), 
Flower (27), Cloud (21), and Road Surface (4) 
(Pratiwi & Sulistyantara, 2021). The examples of 
photographs taken by the subjects are 
presented in Figure 4. Based on the number of 
photographs captured at each _ location, 
experimental participants stated that AEP and 
arboretum had more preferred landscape 
elements than Jalan Raya Dramaga. 
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Figure 4. Geo-tagged Photographs. (a) Academic Event Plaza; (b) Arboretum; (c) Jalan Raya Dramaga. 


3.1 Correlation of landscape elements from 
images detected by Google API 

The correlation analysis of landscape elements 
detected automatically through the Google 
Vision API showed a significant correlation from 
each location. It exhibited that the subjects 
have the same consistency of preferences for 


landscape elements even though they moved 
to other locations. The two highest labels 
detected by the three locations were Plant and 
Sky. The analysis showed a high correlation 
between the landscape elements in the AEP 
and the arboretum (r = 0.971). Information can 
be seen in Table 1. 


Table 1. Landscape Elements Correlation Analysis collected by Google Vision API. 
Location Pearson r Spearman rho | Kendal tau B 
AEP-Arboretum 0.998*** 0:97 1""* 0.953*** 
AEP-Jalan Raya 0.883*** 0.486*** 0.428*** 
Arboretum-Jalan Raya 0.907*** 0.511*** 0.452*** 


* 1p < 0.05, *** p < 0.01, *** p < 0.001 


3.2. Correlation of landscape elements from 
questionnaire data 

Preference data was also collected manually 
by filling out questionnaires by the subjects. The 
results showed 21 attractive landscape 
elements according to the subjects. The most 
chosen landscape elements by the subjects 
were "trees" (89), "roads" (47), "paving blocks" 
(40), "flowers" (38), and "bushes" (37). The 
correlation analysis of landscape elements 
collected manually by questionnaire showed 
that only the arboretum had a. significant 
correlation with AEP (r = 0.674) and Jalan Raya 
Dramaga (r = 0.608). At the same time, there 


was no significant correlation between the 
elements selected in AEP and Jalan Raya 
Dramaga (Table 2). It exhibited that the 
preference of landscape elements based on 
the questionnaire does not show consistency 
among all locations. Based on the correlation 
analysis of the two data sources, it can be 
stated that the landscape — elements 
determined automatically from the photograph 
analysis of the VEP method using the Google 
Vision API had a better preference consistency. 
Therefore, the formulation of park therapy 
components will use a list of landscape 
elements from photograph analysis. 


Table 2. Landscape Elements Correlation Analysis from Questionnaire Data. 


Location Pearson r Spearman rho | Kendal tau B 
AEP-Arboretum 0.829*** 0.674*** 0.551*** 
AEP-Jalan Raya Dramaga 0.668*** 0.349 0.254 
Arboretum-Jalan Raya Dramaga 0.849*** 0.608*** 0.515*** 


* 1p < 0.05, *** p < 0.01, *** p < 0.001 


3.3. Correlation of Psychological Responses 
and Landscape Elements 

The results of the correlation analysis show that 
there is a correlation between psychological 
responses and park therapy components. 


Psychological response to anxiety status (STAI) 
has a_ significant correlation with three 
landscape elements, namely "plant 
community" (r = -1), "plant" (r = -0.999), "flower' 
(r = -0.999), and "sky" (r = -0.997). The correlation 
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between anxiety status and the three elements 
of the landscape shows a negative correlation 
(Table 3). The negative correlation showed that 


the addition of the elements "plant community", 


"olant", "flower', and "sky" could reduce anxiety 
status after walking. Figure 5 shows a heat map 
of the correlation of anxiety status with the 
three landscape elements. In addition, Total 


Mood Disturbance negatively correlates with 
one landscape element, "plant community" (r 
= -0.999). The negative correlation between 
the two showed that adding "plant 
community" elements can reduce mood 
disturbances after walking (Table 4 and Figure 
6). 


Table 3. Correlation Analysis between STAI and Landscape Elements. 


Variable Plant Flower Sky Plant community | STAI 2 
1. Plant Pearson's r — 
p-value — 
Spearman's rho — 
p-value — 
1. Flower | Pearson's r 1.000* — 
p-value < .001* — 
Spearman's rho 1.000* — 
p-value 0.333 _— 
2. Sky Pearson's r 0.999 0.999* — 
p-value 0.021 0.021 — 
Spearman's rho 1.000* 1.000 — 
p-value 0.333 0.333 — 
3. Plant 
communi | Pearson's r 0.999% 0.999% 0.998* — 
ty 
p-value 0.022 0.022 0.043 — 
Spearman's rho 0.866 0.866 0.866 = 
p-value 0.333 0.333 0.333 — 
4. Natural 
Landsca Pearson's r 0.988 0.988 0.993 0.983 
pe 
p-value 0.097 0.097 0.076 0.119 
Spearman's rho 1.000 1.000 1.000 0.866 
p-value 0.333 0.333 0.333 0.333 
5. STAI 2 Pearson's r -0.999* -0.999* -0.997* -1.000* — 
p-value 0.027 0.048 0.048 0.005 — 
Spearman's rho -0.500 -0.500 -0.500 -0.866 — 
p-value 1.000* 1.000 1.000 0.333 — 
Plant — 0.999* 0.999* 0.988 -0.999* 
Flower — ‘ = 0.999* 0.999% -0.999* 
Sky - * 0.999" im 0.998* 0.993 - 
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Figure 5. Heat map of correlation between anxiety status and landscape elements of park therapy. 
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Table 4. Correlation Analysis of POMS and Landscape Elements. 


Variable ioe TMD 2 | TMD 1 

community 

1. Plant ; 

: Pearson's r — 

community 
p-value — 
Spearman's _ 
rho 
p-value — 

2. TMD 2 Pearson's r -0.999* — 
p-value 0.035 = 
Spearman's 0.866 = 
rho 
p-value 0.333 — 

3. TMD 1 Pearson's r -0.286 0.338 — 
p-value 0.815 0.780 — 
eonene 0.000 0.500; — 
rho 
p-value 1.000 1.000 = 


* p< .05, ** p <.01, *** p< .001 


Plant community > occ 
TMD 2 — Eg 0.338 


TMD 1 — -0.286 0.338 


Figure 6. Heat Map Correlation of Total Mood Disturbance 
and Landscape Elements of Park Therapy. 


4. Discussions 

The environment becomes the main stimulus 
that can give the effect of wanting to move 
and have an activity (refuge and prospect) or 
move away (escape). Green space is an 
inseparable part of an academic landscape 
where students can interact, learn, observe, 
and research. A campus landscape with vista, 
spaces and appropriate design can form 
students|)s good behaviour and nature 
awareness of the surrounding landscape, grow 
a sense of pride in their university and lead to 
their satisfaction and academic motivation 
(Ghorbanzadeh, 2019). The previous studies 
showed that the type of natural green space 
could affect the psychological response of 
students. The type of landscape affects the 


decrease in psychological responses, especially 
negative moods such as "depression-dejection" 
and "tension-anxiety" detected in the 
arboretum. It was in line with Gatersleben & 
Andrews (2013) that an arboretum might have 
a high prospect (clear vision) and a low refuge 
(place to hide) so that it becomes a restorative 
natural green space. Walking in the campus 
park and arboretum affected decreased 


almost all negative moods, — including 
"confusion-bewilderment", "depression- 
dejection", '"tension-anxiety", and "fatigue- 


inertia" as well as anxiety status. The previous 
studies also exhibited significant differences in 
moods and state anxiety after walking in urban 
parks (Lyu et al., 2019; Song et al., 2013, 2014, 
2015, 2019). Furthermore, parks have positive 
psychological effects by offering recreational 
aims for users with mental disorders (Tok ef all., 
2020). 


4.1. Consistency of landscape elements 
correlation among the three locations 

Based on the correlation analysis, it was 
discovered that the preference for landscape 
elements was consistent in the three locations. 
The two highest labels detected by the three 
locations were “plant” and “sky”. It shows that 
the openness of views to the sky (high prospect) 
and the plants along the walking course were 
mostly chosen by young adults. Gatersleben & 
Andrews (2013) proved that natural landscapes 
with high prospects and low refuge created 
restorative places. Moreover, the AEP with an 
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artificial landscape (plaza) and its feature also 
provide high prospects and low refuge, which 
establishes potential benefits of psychological 
restoration (Subiza-pérez et al., 2020). Plant and 
the sky are natural landscape elements 
providing pleasurable experiences through the 
human senses and significantly affect tension, 
confusion, and depression (Wang et al., 2019). 
Plant strongly influences human perceptions, 
preferences, and physiological and 
psychological effects because the organs of 
plants, from the roots to the flowers, can 
produce and release BVOCs that humans can 
perceive via their five senses (Loreto et al., 
2014). Thus, practising forest bathing in space 
with high prospects and low refuge by 
integrating stimulation of the five senses in the 
natural landscape leads to _ beneficial 
psychological and physiological effects 
(Antonelli et al., 2020). 


4.2 Restorative Park Therapy Components 

The therapeutic landscape element cannot be 
seen in landscape photographs while walking 
on the courses. The correlation between image 
labels and the psychological effects after 
walking was explored further. It was found that 
anxiety levels were negatively related to 
landscape elements. The only landscape 
element, plant community, was negatively 
correlated with Total Mood Disturbance. While, 
plant community, plant, flower, and sky were 
correlated with a state of anxiety. The more 
these elements were detected by Google API, 
the lower the mood disturbance and state of 
anxiety. Campus green space was considered 
among the most preferred feature by students, 
showing the significance of creating alternative 


campus habitats for students (Bostancl & Akdag, 


2020). Greenery and flowers, as natural stimuli, 
become prominent seasonal landscape 
elements that correlate with physiological and 
psychological responses, such as a reduction in 
diastolic blood pressure and an increase in vigor 
after walking in urban parks (Pratiwi et al., 2020). 
This study proved a correlation between 
landscape preference in_ different _ sites. 
Moreover, park therapy components, including 
plant, flower, and sky, were negatively 
correlated with negative moods and anxiety 
levels. Thus, the hypothesis of this research 
(namely, that preferred landscape elements 
would correlate with decreased psychological 
responses of negative moods and state anxiety) 
was supported. 


5. Conclusions 

The prevalence of mental health problems has 
doubled among young adults due to the 
COVID-19 pandemic. Many studies have 
proved physiological and psychological of 
taking the atmosphere in a forest landscape, 
namely Shinrin-yoku. Still, they lack study 
regarding the relation between landscape 
preference and the psychological effects of 
Shinrin-yoku. The eminence of image 
annotation using Google API is effective and 
has potential in formulating park therapy 
components. Park therapy components, 
including plant, flower, and sky, were negatively 
correlated with negative moods and anxiety 
levels. The campus green space with high 
visibility to the sky view, proper planting design, 
and fascinating landscape elements can 
potentially overcome psychological 
disturbances for the academic community. 
Therefore, managing tree canopy 
management regularly, proposing a compact 
and mass planting design, and selecting 
flowering landscape plants are needed to get 
optimal psychological relaxation results. 

Future research should seek to discover 
therapeutic campus greenspace design criteria 
based on academic community preference. 
Physical, social, symbolic, and experienced 
spaces in the campus landscape must be 
integrated into campus greenspace planning 
to encourage thorough health restoration in the 
academic campus landscape. 
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